The diagnosis of intrathoracic meningocele, lying primarily in the paravertebral gutter and radiologically resembling a neurofibroma, has been said to be easy if the existence of the condition is previously considered. In view of the rarity of the condition, however, it is understandable that in many of the cases described the diagnosis has been made unexpectedly at operation or necropsy. Apart from a mention by Groedel (1936) in a textbook of radiological diagnosis, intrathoracic meningocele has not found a place in any major works of radiology or thoracic disease. An extensive study of hourglass tumours by Heuer (1929) and that by Schmorl and Junghanns (1932) describe only solid intrathoracic tumours. A wide review of the literature upon spina bifida by Ingraham and others (1944) likewise did not include thoracic meningocele. Twenty-six cases have received mention in the world literature, not all of them fully documented. Two further cases are now presented, one being of particular interest, having been discovered at about the time Pohl (1933) first described the condition.
CASE REPORTS CASE 1.-H. B., a healthy male postal superintendent, aged 39, was found to have a neurofibroma-like shadow in the right hemithorax at mass miniature radiography. He was entirely asymptomatic. He had never had a chest radiograph before this. There was no relevant previous medical history. The (Fig. I) showed a fairly welldefined, apparently solid opacity in relation to the eighth and ninth vertebral bodies in the right hemithorax. A lateral film showed enlargement of the intervertebral space on the right side between these bodies, but no other abnormality. Lateral tomography suggested a central area of radiotranslucency in the mass. It was considered to be a neurofibroma with possible cystic degeneration. Penicillin, 500,000 units intramuscularly b.d., was begun on December 2, 1954.
Right thoracotomy was performed on December 3. the mass being approached transpleurally. The lung was free. Parietal pleura covered a slightly pulsating tumour and this was carefully divided, exposing a meningocele about 6 by 4 by 4 cm. lying along the paravertebral gutter in relation to the eighth and ninth vertebral bodies and having a neck protruding from the intervertebral space. It was dissected without great difficulty down to its neck. The foramen was seen to be widened circularly to about 3 cm. diameter, roughly twice normal. The meningocele was opened, cerebrospinal fluid ran out, and the spinal cord was seen clearly through the neck of the sac, which was then plicated with thread, leaving sufficient of the neck to obtain good closure. The neck retracted into the intervertebral foramen. The associated intercostal nerve was seen running in a normal manner above the meningocele and dissociated from it. A portion was removed for examination. The parietal pleura over the site was resutured, and the chest closed with nylon and catgut without drainage. There was very little haemorrhage. The patient was nursed flat for 12 hours and then gradually allowed to sit up. He did not complain of headaches at any time, was allowed up on the fifth day, chemotherapy was discontinued on the tenth day, and he was discharged home on the fourteenth day. A radiograph taken seven weeks after operation shows no recurrence of the lesion. Fifteen months later the patient is well, working, and there is no radiological recurrence (Fig. 2) .
Pathological examination of the cyst showed it to be a dural meningocele. No nerve tissue was found, nor was there evidence of a degenerating neurofibroma. The portion of intercostal nerve examined showed normal histology.
CASE 2.-Miss L. B., aged 46, an Irishwoman, was well until January, 1933, when she had a mild pyrexial upper respiratory infection lasting five days. After convalescence at the seaside abnormal physical signs were found in the chest and she was referred for radiography. The only other relevant history was that for several years she had been aware of slight 
DISCUSSION
Intrathoracic meningocele, associated with multiple cutaneous neurofibromatosis, was first described by Pohl in 1933; a 47-year-old woman with a right-sided lesion was treated surgically by excision and myeloplasty, after which she died from an empyema. Further cases were described by Schuller and Uiberall (1938) and Ameuille, Wilmoth, and Kudelski (1940) . Death followed neurectomy in the former instance, a 56-year-old man with a right-sided meningocele treated by neurectomy for thoracic pain, and, in the latter case, after excision of a right-sided meningocele in a 48-year-old woman, when an empyema developed. The world literature on the subject is further listed in Table I .
The cases reported here appear to be the 27th and 28th in the world literature. Of the 26 previously found, four cases were described only by brief mention, and most details are not available. These incomplete cases were the one personally communicated by Freelander, and that (1954) seen incidentally by Kay (Mendelsohn and Kay, 1949) , the case of Head, diagnosed by puncturing the cyst and lumbar puncture, the aspiration of one relieving pressure in the other (Byron, Alling, and Samson, 1949) , and Ottani's (1951) case, which was proved by aspiration. In addition, the two cases described by Campos (1946) , although almost certain from description, were not proved by any of the diagnostic means or operation or necropsy.
The high incidence of von Recklinghausen's disease in this rare condition has been noted by most authors. The first new case reported appears to be only the eighth in which it was definitely not present (three cases not mentioned). Table IL shows the incidence of von Recklinghausen's disease, and side of the meningocele. On the other hand, the occurrence of other developmental abnormalities with von Recklinghausen's disease has been well noted by several authors (Thannhauser, 1944; Carriere, Huriez, Gervois, and Dupret, 1938) . Hagelstam (1946) found 94 cases of spinal deformity in patients with neurofibromatosis, an incidence of 7 to 20°' in the various series reviewed ; these were mostly scoliosis or kyphoscoliosis, and only two had spinal nerve tumours. One of these had eroded the spinal nerve foramen, the other the neural arch, but neither was cystic. Kessel (1951) Campos (1946) and that of Ciaglia (1952) showed widening of several intervertebral foramina, although in each case only one meningocele occurred. The absence of any changes in the vertebral bodies between these foramina indicates that the deficiencies must be congenital rather than secondary to the pressure of the tumour. In contrast, the case described by Cross, Reavis, and Saunders (1949) showed a meningocele at each of the three widened foramina, the ninth and tenth on the right, and the tenth on the left. The widening of several intervertebral foramina described by Hackensellner (1953) and Mendelsohn and Kay (1949) (first case) is associated with erosion of the adjacent bodies and can be considered to be secondary to the existence of the meningoceles. The " hollowing out" of the lateral aspects of vertebral bodies and widening of intervertebral foramina seen in these cases, with more or less full preservation of the full upper and lower articulating edges of the bodies, is similar to that not uncommonly seen in erosion due to neural tumours or aneurysms. Baker and Curtis' (1953) first case would seem to fall between these two groups; the seventh to eleventh foramina were enlarged, while only the bodies of D7 and 8 were eroded. The widened tenth and eleventh foramina were not directly related to the meningocele and must be assumed to be primary; the others may be primary, or secondary to the presence of the tumour. Finally, it should be remembered that, elsewhere in the vertebral column, meningoceles, although always associated with a bony deficiency, do not invariably arise where there is a congenital patency.
Such specimens as have been submitted to histopathological examination have furnished no evidence in support of a primary neural pathology. A spinal block above the level of the meningocele was noted by Schuiller and Uiberall (1938) , and in the first case of Byron and others (1949) , a large protrusion through the coalesced rightsided second and third foramina, there was noted to be a small intraspinal cyst at the inferior aspect of D7. The latter considered that the meningocele may arise at points of congenital weakness in the dura, as in the cases of extradural spinal cysts described by Cloward and Bucy (1937) . A commonly suggested mechanism of production is that an abnormal prolongation of the dura develops along the line of the intercostal nerves towards the myotomes, forming a potential space. Further to this Sengpiel, Ruzicka, and Lodmell (1948) , whose case is also Byron and others' second case, observed that coughing, straining, etc., may raise the intrathoracic pressure to as much as 100 mm. Hg, and it may then drop to a negative pressure. The intraspinal pressure follows this after a "lag period," so that, at the end of "coughing," there is a moment when thoracic pressure is low and that of the potential cyst high. This tends to distend the cyst. The most striking objection to this hypothesis is noted in the cases reported by Welch, Ettinger, and Hecht (1948) , Mendelsohn and Kay (1949), and Turunen (1953) , and also in the first case reported here, that the associated intercostal nerve lay distinct from the meningocele right back into the spinal column, and that the dural covering of the meningocele arose intraspinally quite distinctly from the nerve. Cross and others (1949) attempt to combine neural and bony changes in another manner, by suggesting that a primary defect in the closure of the dura at an early age leads to hypoplasia of adjacent bone, which is prolonged through the period of growth, leading to the appearance of a meningocele. The coincidence of primary dural abnormality with primary bony abnormality seems the inescapable conclusion as to aetiology.
The diagnosis of the condition can easily be ascertained, but its rarity has usually led to diagnosis being at operation or death. The radiological appearances and clinical findings, if any, will suggest a thoracic neurofibroma. Radio- (Mendelsohn and Kay, 1949) or more severe (Turunen, 1953) , chronic cough (Baker and Curtis, 1953) , or loss of posterior column conduction (Kessel, 1951) . Table  IV shows the outcome of cases treated surgically.
Four deaths have occurred in 14 cases where removal of the meningocele has been attempted. (There is no evidence to support Cross and others (1949) , who mention five operative deaths in a review which does not contain the one reported here.) The minor symptoms of headache in the cases of Mendelsohn and Kay (1949) and Byron and others (1949) , with some persistence of temperature in the latter, were not sufficient to delay convalescence. The suggestion has been made, as a result, that the patients should be nursed flat post-operatively lest the headaches are due to lowering of cerebrospinal pressure. Leakage of cerebrospinal fluid into the pleural cavity, associated with arachnoiditis, reported by Sears would seem a potentially more serious complication, fatal in the cases of Pohl (1933) , Ameuille and others (1940) and the second reported here, which developed empyemas, but these cases were not covered by chemotherapy nor was the possibility of leakage recognized. The occurrence of a postoperative Horner's syndrome noted by Ciaglia (1952) and Sears, Clayton, and Siebel (1953) must primarily be related to the position of the tumours.
The greatest contraindication to surgery has been considered to be the difficulty in closing the neck of the excised sac. Pohl (1933) , Ameuille and others (1940) and Tudor Edwards, who operated on the second case reported here, had not the advantage of chemotherapy, and were dealing with an ill-understood problem. There seems to be no objection to leaving sufficient of the neck of the sac to obtain an imbricated ligation. Mendelsohn and Kay (1949) , noting that the intervertebral enlargement must persist post-operatively, suggest that a further contraindication to surgery is the possibility of recurrence. Their first case was said to show recurrence of the meningocele radiologically on the ninth and 28th days post-operatively but complete regression at one year, though the photograph reproduced suggests doubt about the latter statement. In no other cases has recurr-ence been noted, some having been followed for two or three years after operation.
SUMMARY
A review of the 26 previously reported cases of intrathoracic meningocele is presented.
Two further cases are added: one treated surgically in 1933 died, in the other meningocele was successfully excised in 1954.
Aetiology is discussed, but no final conclusions can be drawn; coincident primary neural abnormality and primary bony abnormality have been present in many of the cases, and it is unlikely that the responsibility of these two conditions can be further differentiated. Surgical treatment is advocated in view of the risks of enlargement or rupture; the risks of failure are considered small in the light of modern technique, nor does recurrence appear likely.
